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(54) VINYL CHLORIDE RESIN COMPOSITION 

(71) We, MITSUBISHI RAYON CO. LTD., a corporation organized 
under the laws of Japan, of 8, Kyobashi-2-chome, Chuo-ku, Tokyo, Japan, do 
hereby declare the invention, for which we pray that a patent may be granted to us, 
and the method by which it is to be performed, to be particularly described in and 
5 by the following statement: — * 5 

This invention relates to a vinyl chloride resin composition excellent in 
surface gloss as well as in transparency, weather resistance, and impact resistance. 

Although widely used as a general-purpose resin, the vinyl-chloride resin 
(hereinafter referred to as PVQ is not entirely satisfactory in physical properties. 
10 When used alone, it is satisfactory in transparency, but insufficient in impact 10 
strength. To improve the impact strength, there have been proposed various 
modifiers to be blended with PVC, such as, methyl methacrylate-butadiene- 
styrene (MBS) resin, acrylonitrile-butadiene-styrene (ABS) resin, ethylene-vinyl 
acetate (EVA) resin, and chlorinated polyethylene resin. The resulting 
15 compositions, however, are deteriorated in transparency, and weather resistance, 15 
though improved in impact strength. As a method for improving weather 
resistance as well as impact strength, there has been proposed a resin comprising a 
crosslinked acrylic ester as an elastomer component. In order to further improve 
the impact strength, it has been proposed to use an elastomer having a double 
20 layer structure with an outer shell of an acrylic ester, the core thereof being a 20 
polymer having a high gloss transition temperature. There has been known a resin 
obtained by the graft polymerization of vinyl chloride, styrene, methyl 
methacrylate, or acrylonitnle in the presence of the said crosslinked double layer 
acrylic ester elastomer. These compositions have poorer transparency than PVC, 
25 though improved weather resistance and impact resistance. For the purpose of 25 
improving transparency and impact strength, U.S.P. No. 3,763,279 discloses a resin 
in which vinyl chloride has been graft-polymerized onto a crosslinked double layer 
elastomer having an outer shell of an acrylic ester and a styrene core. In order that 
the resulting composition may acquire an excellent transparency, however, it is 
30 necessary to limit the acrylic ester content of the double layer elastomer to 44 to 30 
f 8 % J?y wei 6 ht » but this amount is insufficient to fully develop the impact strength. 
It is difficult, moreover, to obtain from such a double layer elastomer composition 
a vinyl chloride resin composition excellent in surface gloss. 

Under these circumstances, the present inventors conducted extensive 
35 research on compositions of elastomer polymers and graft copolymers, 35 
polymerization method and properties of the elastomer polymers and graft 
copolymers, and as a result, have found that a modifier resin having the same 
surface gloss as that of PVC and favorable resistance to both weathering and 
JPP^f wmle retaining good transparency, may be obtained by graft-polymerizing 
40 first methyl methacrylate and subsequently an aromatic vinyl monomer in the 40 
presence of a double layer acrylic elastomer latex formed by use of a poly- 
functional crosslinking agent having one or more allyl groups in the molecule. 

An object of this invention is to provide a vinyl chloride resin composition 
having favorable surface gloss and transparency as well as sufficient resistance to 
45 weathering and impact. 45 
According to this invention, there is provided a vinyl chloride resin 
composition excellent in surface gloss and transparency and resistant to 
weathering and impact, comprising 97 to 60 parts by weight of a vinyl chloride 
polymer and 3 to 40 parts by weight of a graft copolymer (B) obtained by emulsion- 
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polymerizing a mixture of an aromatic vinyl monomer and a polyfunctional cross- 
linking agent having at least one allyl group, then polymerizing, in the presence of - 
the resulting polymer latex, a mixture of an alkyl acrylate having 2 to 10 carbon 
atoms in the alkyl group and a polyfunctional crosslinking agent having at least 
5 one allyl group to form an acrylic elastomer (A) in the first stage, the proportions 5 
of said alkyl acrylate and said aromatic vinyl monomer being 50 to 70% by weight " 
and 50 to 30% by weight, respectively, and the amount of said crosslinking agent 
used being 0.1 to 5 parts by weight in total per 100 parts by weight of both the alkyl 
acrylate and the aromatic vinyl monomer; and graft-polymerizing, in the presence 

10 of the resulting acrylic elastomer (A), first methyl methacrylate and subsequently 10 
an aromatic vinyl monomer in the second stage, the proportions of said methyl 
methacrylate and said aromatic vinyl monomer being 30 to 80% by weight and 70 
to 20% by weight, respectively, and the total amount of said methyl methacrylate 
and said aromatic vinyl monomer used being 70 to 20 parts by weight per 30 to 80 

15 parts by weight of said acrylic elsatomer (A). " 15 

Preferably, in the above vinyl chloride resin composition, 40 to 20 parts by 
weight in total of the methyl methacrylate and the aromatic vinyl monomer are 
grafted onto 60 to 80 parts by weight of the acrylic elastomer (A) to form the graft 
copolymer (B), the proportions of said methyl methacrylate and said aromatic 

20 vinyl monomer being 40 to 60% by weight and 60 to 40% by weight, respectively. 20 
In order to prepare the graft copolymer (B) used in the present vinyl chloride 
resin composition, in the first stage, acrylic elastomer (A) is prepared by emulsion- 
polymerizing an aromatic vinyl monomer and a polyfunctional crosslinking agent 
having at least one allyl group and then polymerizing a mixture of an alkyl acrylate 

25 and the same polyfunctional crosslinking agent as above in the presence of the 25 
resulting polymer latex. 

The aromatic vinyl monomers used are styrene and other related monomers 
such as, vinyltoluene, alpha-methylstyrene, chlorostyrene, bromostyrene, and the 
like. The alkyl acrylates for use include those having 2 to 10 carbon atoms in the 

30 alkyl group, for example, ethyl acrylate, propyl acrylate, butyl acrylate, isobutyl 30 
acrylate, hexyl acrylate, n-octyl acrylate and 2-ethylhexyl acrylate. These 
monomers are used alone or in admixture. 

The polyfunctional crosslinking agent should have one or more allyl groups in 
the molecule in order to improve transparency, surface gloss, and impact 

35 resistance. Such polyfunctional crosslinking agent having one or more allyl groups 35 
in the molecule include, for example, triallyl cyanurate, triallyl isocyanurate, alfyl 
methacrylate, allyl acrylate, diallyl itaconate and diallyl phthalate. Of these allyl 
methacrylate and triallyl cyanurate are particularly preferred. 

Crosslinking agents containing no allyl group such as divinylbenzene and 

40 diacrylate or dimethacrylate esters of polyhydric alcohols, are less effective in 40 
improving transparency and surface gloss. The reason for this has not been 
elucidated as yet, but it seems that such crosslinking agents as diacrylate esters are 
effective in crosslinking styrene polymer, but since the degree of swelling of the 
doubel layer elastomer obtained by polymerizing an acrylic ester on the styrene 

45 polymer is high, the crosslinking of the layer of the acrylic ester polymer becomes 45 
insufficient with said crosslinking agents. When methyl methacrylate and an 
aromatic vinyl monomer are graft polymerized on said double layer elastomer, 
grafting reaction is not sufficiently caused as compared with the case where a 
polyfunctional crosslinking agent having allyl groups is used. 

50 The amount of the aforesaid polyfunctional crosslinking agent having allyl 50 

groups used is 0.1 to 5 parts by weight per 100 parts by weight in total of the alkyl 
acrylate and aromatic vinyl monomer. If it is used in an amount of less than 0. 1 
part, the crosslinking efficiency becomes insignificant, while if the amount exceeds 
5 parts, the resulting elastomer loses its elasticity to become brittle and unable to 

55 impart impact resistance to the vinyl chloride resin composition. The weight 55 
proportions of the polyfunctional crosslinking agent to the aromatic vinyl 
monomer and the alkyl acrylate are preferably 0.2 to 1.5 and 0.2 to 1.0, 
respectively. The above-noted crosslinking agent maybe used in combination with 
a crosslinking agent having no allyl group, the amount of the latter being up to 0.2 

60 part by weight per 100 parts by weight in total of the alkyl acrylate and aromatic 60 
vinyl monomer. 

The emulsifier for use in preparing the acrylic elastomer (A) may be an 
ordinary surface active agent of the anionic, nonionic, or cationic type. Of these 4 
types, the anionic type is preferable in view of stability of the resulting polymer 
65 latex. The polymerization initiator to be used can be an ordinary water-soluble 65 
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inorganic initiator such as a persulfate, perborate, or the like. These are used alone 
* or in combination with a sulfite, hydrogensulfite, or thiosulfate to form redox 
systems. Further, redox systems, such as organic hydroperoxide-ferrous salt and 
organic hydroperoxide-sodium formaldehyde-sulfoxylate, and azo compounds 

5 . may also be used. 5 
The emulsion polymerization can be conducted at any temperature above the 
decomposition temperature of the initiator used, but preferably at 60° to 80° C in 
view of the polymerization time. Both the crosslinking polymerizations may be 
carried out by adding the whole of the mixture of a polyfunctional crosslinking 

!Q agent and monomer at one time or while continuously adding the whole or a part \q 
of the mixture. In view of stability of the polymerization and dissipation of the heat 
of polymerization, it is preferable to carry out the polymerization while 
continuously adding the said mixture. The particle diameter of the elastomer latex 
affects greatly the properties of the present vinyl chloride resin composition, 

15 because it determines the size of particles of the modifier dispersed in the 15 
vinyl chloride polymer. If the particle size of the modifier is too small, impact 
strength is not improved, while if it is too large, transparency is reduced. A 
preferable particle diameter of the elastomer latex is in the range from 0.07 to 0.25 
p. In this way, there is obtained the acrylic elastomer (A) of a double layer 

20 structure with a core of a polymer formed from an aromatic vinyl monomer and 20 
the aforesaid polyfunctional crosslinking agent and an outer shell of a polymer 
formed from an alkyl acrylate and said polyfunctional crosslinking agent. 

Although it is desirable for the transparency to regulate the composition of 
acrylic elastomer (A) to make the refractive index thereof as approximate as 

25 possible to that of the vinyl chloride polymer, yet said composition should be such 25 
that the elastomer may exhibit a sufficient elasticity for developing the desired 
impact strength. Since the transparency is affected also by the nature of the graft 
copolymer (B) obtained by use of the said elastomer, it is possible to maintain the 
transparency of vinyl chloride resin and improve other properties of the vinyl 

30 chloride resin composition by adjusting the overall composition of the graft 30 
copolymer (B) to the above-mentioned specific one. With an increased dominance 
of an alkyl acrylate in the composition of acrylic elastomer (A), the resulting vinyl 
chloride resin composition becomes higher in impact strength, but lower in 
transparency, whereas when an aromatic vinyl monomer becomes dominant, said 

35 resin composition gains in transparency, but loses its impact strength. To obtain a 35 
vinyl chloride resin composition, in which a proper balance is established between 
transparency and impact strength, the acrylic elastomer (A) should have such a 
composition that the alkyl acrylate content is 50 to 70% by weight and the 
aromatic vinyl monomer content is 50 to 30% by weight. Even when the 

40 composition of the elastomer is maintained within the above noted ranges, the 40 
impact resistance of the resin composition is not improved if there has been used 
an elastomer obtained by random copoiymerization of an alkyl acrylate and an 
aromatic vinyl monomer or an elastomer with a core of an alkyl acrylate and an 
outer shell of an aromatic vinyl monomer. 

45 In the second stage, a graft copolymer (B) is formed by graft-polymerizing 45 

first methyl methacrylate and subsequently an aromatic vinyl monomer in the 
respective specific ratios in the presence of the acrylic elastomer (A). A vinyl 
chloride resin composition excellent in surface gloss and transparency and 
favorable in weather resistance and impact resistance may be obtained only by use 

cq of the graft copolymer (B) mentioned above. 50 
The graft copolymer (B) is obtained by the graft polymerization of 70 to 20 
parts by weight of the monomers in the presence of 30 to 80 parts by weight (in 
terms of solids content) of the acrylic elastomer (A). If the elastomer is below 30 
parts by weight, the graft copolymer becomes less effective in improving the 

55 impact strength of the vinyl chloride resin composition, and if it exceeds 80 parts 55 
by weight, difficulties will be encountered in the steps of coagulating and drying 
the graft copolymer and, moreover, a vinyl chloride resin composition with 
markedly inferior processability and reduced impact strength will result. 

The present graft copolymer (B) is preparea by graft polymerization in two 

60 consecutive steps, first with 30 to 80% by weight of methyl methacrylate, and 60 
subsequently with 70 to 20% by weight of an aromatic vinyl monomer. The 
aromatic vinyl monomers for use are styrene, which is preferred, a-substituted 
• styrenes, nucleus-substituted styrenes, and derivatives thereof, such as, vinyl- 
toluene, a-methylstyrene, chlorostyrene, and the like. The higher the proportion 

65 of methyl methacrylate in grafting monomers, the lower the impact strengths and 65 
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transparency, and the surface gloss of the sheeting is deteriorated, whereas the 
more the aromatic vinyl monomer, the lower the compatibility of the graft * 
copolymer with a vinyl chloride polymer becomes, resulting in deterioration in 
impact strength and transparency. It is also possible to adopt a so-called three-step 
5 graft-polymerization procedure, wherein a portion of the methyl methacrylate is , 5 
graft-polymerized in the third step after completion of graft polymerization of the 
aromatic vinyl monomer in the second step. 

Both graft polymerizations are each allowed to proceed by adding the 
monomer all at one time or continuously or intermittently. If graft polymerization 

10 is allowed to proceed by adding simultaneously methyl methacrylate and the 10 
aromatic vinyl monomer, the vinyl chloride resin composition is deteriorated in 
transparency, surface characteristics of the sheeting and weather resistance. If, on 
the other hand, graft polymerization is carried out first with an aromatic vinyl 
monomer and then with methyl methacrylate, there appear a great number of 

1 5 unfused polymer particles (fish-eyes) in the surface of the sheeting made from the 1 5 
vinyl chloride resin composition, injuring the surface characteristics of the 
sheeting. 

The graft polymerization can be carried out either in succession to formation 
of the elastomer (A) or separately in another reactor, under customary conditions 

20 for emulsion polymerization with or without the addition of an initiator, chain- 20 
transfer, crosslinking agent, etc. These additives may be the same as or different 
from these used in preparing the elastomer (A). The latex of graft copolymer (B) 
thus formed is subjected to, for example, coagulation by salting out, washing, 
drying, and preferably pulverizing. 

25 The present resin composition comprises 3 to 40 parts by weight of the graft 25 

copolymer (B) thus formed and 97 to 60 parts by weight of a vinyl chloride 
polymer. Suitable vinyl chloride polymers include not only polyvinyl chloride but 
also vinyl chloride copolymers containing 70% by weight or more of vinyl chloride. 
Suitable comonomers are, for example, vinyl bromide, vinylidene chloride, vinyl 

30 acetate, acrylic esters, and methacrylic esters. J 30 

The graft copolymer (B) and the vinyl chloride polymer, both preferably in 
the form of powder, are mixed by means of, for example, a ribbon blender, 
Henschel mixer, of the like, and molded by means of a known milling machine 
such as, a mixing roll, Banbury mixer, extruder, or injection machine. If necessary, 

35 customary stabilizers, plasticizers, processing aids, and colorants may be added 35 
during mixing operation. If the amount of graft copolymer (B) in the final 
composition is less than 3 parts by weight, the impact strength is low, while if the 
amount exceeds 40 parts by weight, excellent properties of the vinyl chloride 
polymer are lost and, moreover, the excessive addition is uneconomical. 

40 In tbe following Examples, all parts and percentages are by weight unless 40 

otherwise specified. 

. Example 1. 
(A) Preparation of acrylic elastomer latex. 
In 180 parts of ion-exchanged water, which has been treated with nitrogen to 
45 replace the air and placed in a reactor, were dissolved 0.5 part of dioctyl sulfo- 45 
succinate as an emulsifier, and 0.3 part of potassium persulfate. To the resulting 
aqueous solution maintained at 70* C, were added dropwise over a period of 60 
minutes a liquid monomer mixture of 47.5 parts of styrene and 1.0 part of allyl 
methacrylate to allow the polymerization to proceed. After completion of the 
50 dropwise addition, the reaction mixture was maintained at the same temperature 
for one hour to complete the polymerization. Conversion was 95% and the average 
particle diameter of the resulting latex was 0.08 a. 

To the thus formed latex, maintained at 70°Cand without addition of a fresh 
emulsifier, was added dropwise over a period of 60 minutes a mixed monomer 
55 solution comprising 10 parts of ion-exchanged water, 0.3 part of potassium 55 
persulfate, 52.5 parts of n-butyl acrylate, and 0.5 part of allyl methacrylate to allow 
the polymerization to proceed. After completion of the dropwise addition, the 
reaction mixture was further maintained at the same temperature for one hour to 
complete the polymerization. Conversion was 96% and the resulting elastomer 
60 latex had an average particle diameter of 0.115 ft, a gel content of 88.5%, and a 60 
degree of swelling of 6.1. 

The gel content and degree of swelling of the elastomer latex were determined 
by drying a sample of latex in a Petri dish, immersing a portion, Wo (g), of the J 
dried latex in methyl ethyl ketone at 30° C for 48 hours, and measuring the weight, 
65 Wj (g), of swollen sample and the weight, W, (g), of bone dry sample. ~ 65 



50 



10 



15 



20 



25 



30 



35 



1,494,770 m _5 

W 

Gel content (%) = — x 100 
W c 

W t 

Degree of swelling = — 
W 2 

(B) Preparation of graft copolymer. 
Into a reactor were charged 70 parts (in terms of solids) of the acrylic 
elastomer latex obtained in (A), 200 parts of water (total of the water in latex plus 5 
the water used to dissolve potassium persulfate), and 0.3 part of potassium 
persulfate. To the resulting mixture, maintained at 70° C, was added drop wise over 
a period of 30 minutes 15 parts of methyl methacrylate to allow the polymerization 
to proceed. After completion of the dropwise addition, the reaction mixture was 
further maintained at the same temperature for one hour to complete the in 
polymerization. To the polymerization mixture was added dropwise over a period 
of 30 minutes 15 parts of styrene to allow the polymerization to proceed. After 
completion of the dropwise addition, the polymerization mixture was kept for a 
further 10 minutes to complete the polymerization. Conversion was 96% or higher 
and the resulting graft copolymer latex han an average particle diameter of 15 
0.145 

The thus obtained graft copolymer latex was coagulated by salting-out with an 
aqueous aluminum chloride solution, washed, dehydrated, and dried to obtain a 
resin in the powder form. 

... CQ Preparation of vinyl chloride resin composition. 20 
Using a Henschel mixer, 10 parts of the graft copolymer obtained in (B), 100 
parts of a vinyl [chloride polymer having an average polymerization degree of 700, 
3.0 parts of dibutvltin maleate, 2.0 parts of dioctyl phthalate, and 1.5 parts of a 
lubricant were mixed until the temperature reached 115°C to obtain a uniform 
mixture. The resulting vinyl chloride resin composition was milled for 5 minutes by 25 

° f A roU ^?J^ n ? d 170 ° C ' md then compression-molded at 

180 C, under a pressure of 150 kg/cm 2 , for 5 minutes to prepare test specimens for 
testing impact strength, light transmittance, and haze. The impact strength was 
measured by the method specified in JIS K 6745 and the light transmittance and 
haze were measured by the methods specified in JIS K 6714 (thickness of 30 
specimen: 2 mm). 

Other acrylic elastomer latices were prepared in the same manner as in fA), 
except that styrene and n-butyl acrylate were used in the proportions shown in 
lable I. Using these latices, vinyl chloride resin compositions and test specimens 
were prepared by the same procedures as used in (B) and (C) 35 

Compositions of the acrylic elastomers and properties of the vinyl chloride 
resin compositions obtained therefrom were as shown in Table 1. In Table 1 St 
stands for styrene and BuA for n-butyl acrylate. 

TABLE 1 





Composition of 
elastomer 


Vinyl chloride resin composition 


Run No. 


St, % 


BuA, % 


Charpy impact 
strength, 
kg. cm/cm 2 


Total 
-transmittance, 

% 


Haze, 

% 


1 (comparison) 


0 


100 


9.5 


20.2 


95.9 


2 (this invention) 


30 


70 


20.3 


72.5 


28.9 


3 ( „ „ ) 


40 


60 


19.0 


. 79.1 


18.7 


4 ( „ „ ) 


47.5 


52.5 


17.5 


82.8 


13.1 


*5 (Comparison) 


55 


45 


7.5 


84.5 


12.7 


6( „ ) 


70 


30 


5.4 


86.4 


10.1 



10 
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As is apparent from Table 1, with an increase in styrene content, transparency is 
improved, while impact resistance is decreased; with an increase in n-butyl 
acrylate content, impact resistance is improved, while transparency is decreased. 
No resin composition with well-balanced properties was obtained from the 
elastomers having compositions not falling within the ranges herein specified. 

Example 2. 

Two types of acrylic elastomers were prepared in the same manner as in 
Example 1— (A), except that styrene and n-butyl acrylate were simultaneously 
random-copoly merized or n-butyl acrylate was first polymerized to form the core 
and then styrene was polymerized to form the shell. Thereafter the same 
procedure as in Example 1 was repeated to obtain vinyl chloride resin 
compositions having the properties shown in Table 2. In Table 2, the temperatures 
given at the top of each column were those at which Charpy impact tests were 
carried out. 



10 



TABLE 2 





Composition of elastomer 


Vinyl chloride resin composition 








Charpy impact strength, kg.cm/cm a 


Run No. 


Core 


Shell 


20°C 


0 C C 


-10 C C 


-20°C 


4 (this invention) 


47.5 (St) 


52.5 (BuA) 


17.5 


13.8 


9.5 


7.1 


7 (comparison) 


47.5/52.5 
(St/BuA) 




14.3 


7.3 


5.0 


3.5 


8 ( „ ) 


52.5 (BuA) 


47.5 (St) 


5.4 


3.6 


3.6 


3.4 



As is apparent from Table 2, a high impact strength was developed by use of 
the present elastomer of double layer structure having a core of an aromatic vinyl 
monomer and a shell of an alkyl acrylate, whereas only a low impact strength was 
attained when an elastomer of reversed double layer structure or an elastomer of 
20 random copolymer was used. 20 

Example 3. 

Several acrylic elastomers were prepared in the same manner as in Example 
1 — (A), except that types and quantities of the crosslinking agent were varied as 
shown in Table 3 f provided that the proportion of the crosshnking agent to styrene 

25 was the same as that to n-butyl acrylate. In Table 3, there are shown degrees of 25 
swelling and gel contents of the resulting elastomers and properties of the vinyl 
chloride resin compositions obtained in the same manner as in Example 1. In 
Table 3, TAIC stands for triallyl isocyanurate, AA for allyl acrylate, AMA for allyl 
methacrylate, DVB for divinylbenzene, and DEGDA for diethylene glycol 

30 diacrylate, and the quantity (in parts) of the crosslinking agent is based on 100 30 
parts in total of the monomers. 
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TABLE 4 



Run No. 


AJkyI* 
aery late used 
in preparing 
elastomer 


Vinyl chloride resin composition 


C harpy impact 
strength, 
kg. cm/cm 2 


Total 
trans mi ttance, 

% 


Haze, 

% 


20 (comparison) 


MA 


6.5 


80.1 


17.6 


21 (this invention) 


EA 


15.7 


79.0 


18.3 


22 ( „ „ ) 


2EHA 


19.8 


79.3 


18.5 



Note: * MA methyl aery late 
EA ethyl aery late 
2EHA 2-ethylhexy! acrylate 



Example 5. 

Graft copolymers were prepared in a manner similar to that in Example 
I — (B) by using the elastomer latex prepared in Example 1— <A) in varying 
5 proportions to monomers to be grafted, the total of said elastomer latex (in terms 5 
of solids), styrene (St), and methyl methacrylate (MM A) being 100 parts. 
Properties of the vinyl chloride resin compositions prepared in a manner similar to 
that in Example 1 — (C) by use of the resulting graft copolymers were as shown in 
Table 5. 



TABLE 5 



Run No. 


Elastomer, 
parts in 
terms of 
sol ids 


Monomer grafted 


Vinyl chloride resin composition 


MMA, 
parts 


St, 
parts 


Charpy impact 
strength, 
kg .cm/cm 2 


Total 
trans mi ttance, 


Haze, 

% 


23 (comparison) 


10 


45 


45 


3.2 


88.1 


19.8 


24 (this invention) 


30 


35 


35 


6.3 


85.2 


17.5 


25 ( „ „ ) 


50 


25 


25 


12.4 


83.6 


15.2 


4 ( „ „ ) 


70 


15 


15 


17.5 


82.8 


13.1 


26 ( „ „ ) 


80 


10 


10 


19.2 


80.5 


15.0 



15 



Example 6. 

Graft copolymers were prepared in a manner similar to that in Example 




15 



methacrylate. Vinyl chloride resin compositions were prepared in a manner similar 
to that in Example 1 by using the thus obtained graft copolymers. The resulting 
resin compositions were extrusion-molded by means of a 40-mm <? extruder 
provided with a T die to form sheetings, 0.3 mm in thickness, which were evaluated 
20 for surface characteristics and transparency. Each of the sheetings was 20 

compression-molded at 180°C, under a pressure of 150 kg/cm 2 , for 5 minutes to 
obtain molded test specimens (press sheet) for testing impact strength, 
transparency, and haze. The test results were as shown in Table 6. 

For comparison, a vinyl-chloride-grafted polymer was prepared polymerizing 
25 only vinyl chloride in place of styrene and methyl methacrylate. A resin 25 

composition obtained by use of said vinyl-chloride-grafted polymer was tested in £ 
the same way as mentioned above and the results obtained are also shown in Table 
6. 
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TltT r7rt * ^ in*p*rvu in uie same m 
except that 40 parts of styrene and 60 parts of n-butyl acrylate were Js^d Vv usine 
tfie resulting efastomer latex, graft polymers were prepared in the samfianne? a! 
in Example 1— (B), except that 5o% of the gifted roonomen TWere methtl 

Kfll^ h ^° P T 1&s of.toetinyl chloride resin compositions obtained by usTof 
ta iSS? 9 poIymers 111 11115 sam * manner ^ in Example 1-(C) were as* shown 
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As is apparent from Table 8, when the proportion of styrene in crafted 
ta^^^J^JW' *? tt ?»P«^ beco «es markedly inffi? and ESS 
impact strength is reduced, while when the proportion of methyl methacrylateis 
c£2if ge a .*«* number of ffsh-eyes are formed m me See of 

sheeting, adversely affecting the surface characteristics. 

a , , Example 9. 

Tlu las in mer latcx was P re Pared in the same manner as in Example 1— TA\ 
Pt that 40 parts of stvrene and fiO nnrt* nf «.K.,t«i , " 
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TABLE 9 



20 
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30 







Vinyl chloride resin composition 


Run No, 


Monomer, 
grafted 


Charpy 
impact 
strength, 
kg.cm/cm 2 


Total 
trans mi ttance, 
(%) 


Haze, 

% 


37 (this invention) 


MMA 40 St 60 


19.0 


80.5 


16.4 


38 (Comparison) 


VC1 100 


14,0 


68.4 


35.5 



Note: VC1 refers to vinyl chloride. 

As is apparent from Table 9, in case the alkyl acrylate content of the 
^fw er - 1S W' ?, resin com P°atf°o obtained bfuL of a polymer formed by 
fcf RuVno 29 in T&Ta \ m ela l omer sh ^d * reductWin transparency 

„.,.,.. Comparative Example. 

n VH JJSl? i™???r e reSm = om P ositions w , ere Prepared in the same manner as in 
™J%$ .T (C), i e i tc £ pt that commerc »al modifiers for vinyl chloride resins, i.e. 
methyl methacrylate-butadiene-styrene resin (MBS) and chlorinated polyethylene 
fP3 E HZ rm *i. Sed m pIace of me « nift copolymer prepared in Example 1— (B) In 
rhe vinvl^inrSr, P ™ P ?5& e A^ ^ resin ^positions, together with tfJose of 
2m.* "SL py° nde r T? <? VC > paving m average polymerization degree of 700 
w.£w be f n QSed m Example 1— (C), and of the present resin composition. 
Weather resistance was expressed in terms of Charpy impact strength of the test 
specimen which had been treated by Weather-O-meter (Toyo F3ka c" type 
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stage, the proportions of said methyl methacrylate and said aromatic vinyl 
monomer being 30 to 80% by weight and 70 to 20?£ by weight, respectively, and the • 
total amount of said methyl methacrylate and said aromatic vinyl monomer used 
being 70 to 20 parts by weight per 30 to 80 parts by weight of said acrylic elastomer 
5 (A). 5 
2. A modification of a vinyl chloride resin composition according to Claim 1, 
wherein the graft copolymer (B) is obtained by graft-polymerizing, in the presence 
of the elastomer (A}, first a portion of the methyl methacrylate, then the aromatic 
vinyl monomer and thirdly the remaining methyl methacrylate. 
10 3 « A vinyl chloride resin composition according to Claim 1, wherein the alkyl 10 

acrylate in the acrylic elastomer (A) is n-butyl acrylate, n-octyl acrylate, or 2-ethyI- 
hexyl acrylate. 

4. A vinyl chloride resin composition according to Claim 1, wherein the poly- 
functional crosslinking agent having at least one allyl group in the molecule and 

1 5 used in the acrylic elastomer (A) is allyl methacrylate, triallyl cyanurate, or triallyl 1 5 
isocyanurate, the total amount used thereof is 0.4 to 2.5 parts by weight, and the 
weight proportions of the polyfunctional crosslinking agent to the aromatic vinyl 
monomer and the alkyl acrylate are 0.2 to 1.5 and 0.2 to 1.0, respectively. 

5. A vinyl chloride resin composition according to Claim 1, wherein 40 to 20 

20 parts by weight in total of the methyl methacrylate and the aromatic vinyl 20 
monomer are grafted onto 60 to 80 parts by weight of the acrylic elastomer (A) to 
form the graft copolymer (B), the proportions of said methyl methacrylate and said 
aromatic vinyl monomer being 40 to 60% by weight and 60 to 40% by weight, 
respectively. 

WITHERS & ROGERS, 
Chartered Patent Agents, 
148—150 Holborn, 
London, EC1N 2NT. 
Agents for the Applicants. 
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